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as a vaccine have been hampered by limitations of stability and solubility. Previously, recombinant
truncated versions of the 267-amino-acid A chain consisting of residues 1-33/44-198 or 1-198 were designed
by protein engineering to overcome these limits and were shown to be effective and nontoxic as vaccines in
mice. Herein we used CD, dynamic light scattering, fluorescence, and Fourier-transform infrared
spectroscopy to examine the biophysical properties of these proteins. Although others have found that
recombinant RTA (rRTA) adopts a partially unfolded, molten globule-like state at 45 degrees C, rRTA
1-33/44-198 and 1-198 are significantly more thermostable, remaining completely folded at temperatures
up to 53 degrees C and 51 degrees C, respectively. Deleting both an exposed loop region (amino acids
34-43) and the C-terminal domain (199-267) contributed to increased thermostability. We found that
chemically induced denaturation of rRTA, but not the truncated variants, proceeds through at least a
three-state mechanism. The intermediate state in rRTA unfolding has a hydrophobic core accessible to
ANS and an unfolded C-terminal domain. Removing the C-terminal domain changed the mechanism of
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conclusion that these derivatives are superior candidates for development as vaccines against ricin and
suggest an approach of reduction to minimum essential domains for design of more thermostable
recombinant antigens. 
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